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Cnemidophonis sonorae Lowe and Wriglit, 
1964, the Sonoran spotted whiptail, occurs 
from southeastern Arizona to northeastern 
Sonora and east to western New Mexico; Cne- 
, niidophorus tigris Baird and Girard, 1852, the 
I western whiptail, ranges from Oregon and 
Idaho soutli through Califoniia to Baja Califor- 
nia and Coahuila, Mexico, and eastward to 
western Colorado, New Mexico, and Texas 
1 (Stebbins 1985). Helminths have been previ- 
ously reported from Cnemidophonis sonorae 
by McAllister (1992) and Cnemidophonis tigris 
by Grundmann (1959), Babero and Matthias 
(1967), Telford (1970), Specian and Ubelaker 
(1974a, 1974b), Benes (1985), and Lyon (1986). 

Ahbreviata terrapenis (Hill 1945) Morgan, 
1945 was originalK^ described from specimens 
taken from 7 ornate box turtles {Terrapene 
ornata) collected from widely separated points 
in Oklahoma (Hill 1945). The 1st lizard host to 
be reported for this helminth was Sceloponis 
jarrovii, also collected from widely separated 
points in Arizona, New Mexico, and Mexico 
(Goldberg et al. 1995, 1996). The purpose of 
this paper is to report on a helminthological 
examination of Cnemidophonis sonorae and 
Cnemidophonis tigris from southern Arizona 
and the presence of A. terrapenis in these 2 
additional lizard hosts. 

Twenty-one female Cnemidophonis sonorae 
(mean snout-vent length [SVL] = 73.2 mm ± 
5.6 s, range 60-80) and 82 Cnemidophonis 
tigris (28 females, 54 males; mean SVL = 65.6 
mm ± 10.1 s, range 34-82 mm) were borrowed 
from the herpetology collections of the Nat- 
ural Histoiy Museum of Los Angeles Count>^ 



(LACM) and the University of Arizona (UAZ) 
and examined; collection data are given in the 
Appendix. The lizards were originally pre- 
served in 10% formalin or Bonin’s fixative and 
stored in 70% ethanol. The body cavity was 
opened and the gastrointestinal tract was 
excised by cutting across the esophagus and 
rectum. The esophagus, stomach, small intes- 
tines, and large intestines were slit longitudi- 
nally and examined separately under a dissect- 
ing microscope. The body ca\ ity and liver were 
also examined. Each helminth was removed 
and initially placed in a drop of glycerol on a 
glass slide. Nematodes were identified from 
these temporaiy mounts. Gestodes were stained 
with hematoxylin, mounted in balsam, and iden- 
tified. Acanthocephalans were cleared in xylene, 
mounted in balsam, and assigned to genus. 
Terminology usage is in accordance witli Mar- 
golis et al. (1982). 

Cnemidophonis sonorae was found to har- 
bor 2 species of cestodes, Oochoristica hiviteh 
lobata Loewen, 1940 and O. macallisten Bursey 
and Goldberg, 1996; and 3 species of nema- 
todes, Abbreviata terrapenis, Pharyngodon 
warneri Hanvood, 1932, and Thubiinaea cne~ 
midophorus Babero and Matthias, 1967. Cnemi- 
dophonis tigris was found to harbor 1 species 
of cestode, O. bivitellobata; 2 species of nema- 
todes, A. terrapenis and E warneri; and c\ sta- 
canths of a species of Acanthocephala, Centro- 
rhtjnchiis sp. Prevalences and mean intensities 
for these helminths are given in Tnhle 1. The in- 
fection prevalence betw een males and females 
of C. tigris was not significantly different (for 
A. terrapenis, = 0.17, 1 df, P > 0.05; for P. 
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Table 1. Gastrointestinal helminths of 21 Cnonklophorm sonorae and 82 C. tk^ris from Pima County, AZ. 



Helminth 


Cnemidophorus sonorae 


Cneniidopho riis 1 igri s 




Prevalence 

(%) 


Mean intensity 
(range) 


Site^ 


Prevalence 

{%) 


Mean intensity 
(range) 


Site^ 


Oocli 0 risti ca hi r it ell olm ta 


5 


6.0 


e 


1 


3.0 


e 


Oochoristica macallisteri 


5“ 


2.0 


e 


— 


— 


— 


Abbreviata terrapenis 


762 


8.0(1-24) 


a,b 


862 


14.3(1-61) 


a,b,c,d 


Phanjngodon warneri 


142 


22.7 (4-.55) 


e,cl 


42 


.50.3 (1-220) 


cl 


Thiibnnaeii enemidophorus 


52 


2.0 


1) 


— 


— 


— 


Centrorliynchiis sp. 


— 


— 


— 


4 


1.0 


1) 



hi = esophagus, h = stomach, c = small intestine, d = large iiitestine 
“new host record 



wanieri, ” 0.21, 1 elf, P > 0.05). Cnemi- 
dophoriis sonorae is a new host record for O. 
niacallisieru A. terrapenis. P warncri, and T. 
cnemklophoriis; C. tigris is a new host record 
for A. terrapenis. Helminths were placed in \ ials 
of alcohol and deposited in the U.S. National 
Parasite Collection (USX PC), Belts\ illc, Maiy- 
land (accession ninnl)ers in Appendi.x). 

OocI wristi ca hi v it cl I ol ni ter PI i a njngodo / \ 
wanieri, and Thnbiinaea cnemidophorus lia\e 
been pre\iously reported in North American 
lizards (Table 2) and may he limited to teiid 
lizards. The occurrence of T. cncniidoplioriis 
in the crotalid snakes C rot alas cerastes, C. 
mitclielli, and C. scntidatiis by Bahero and 
Emrnerson (1974) needs further study to 
determine if the snakes are indeed hosts, or if 
the parasites were present in lizards that the 
snakes had ingested. McAllister (1992) ques- 
tioned the determination of O. bivitellohata in 
Sceloporiis undidatus and suggested that it 
probabK^ is Oochoristica scelopori; thus, S. un- 
dulatus is not included in Table 2. Species of 
Centrorliynchiis Kpieally use arthropods (prob- 
ably insects) as intermediate hosts and primar- 
ily birds of prey as definitive hosts (Petro- 
ehenko 1958). The occasional presence of a 
eystaeanth in the stomach of an insectivorc 
could be expected. One nematode not found 
in these lizards, but frequently associated with 
teiid lizards, is Parathelandros texafius Speeian 
and Ubelaker, 1974. This helminth may be 
limited to west Texas (see Baker 1987). 

This is the first report of adult Abbreviata 
terrapenis from teiid lizards, although larvae 
of Abbreviata sp. have been reported from C. 
sexiineatus by McAllister, Trauth, and Conn 
(1991). Larvae of Abbreviata sp. have also 
been reported from the erotaphytid lizard 
Crotaphijtns collaris and the phrynosomatid 



lizard Sceloporus undidatus (Morgan 1941, 
McAllister and Trauth 1985). Adults of A/;/;re- 
viata terrapenis have previoush^ been reported 
from Sceloporus Jarrovii in Arizona, New Mex- 
ico, and Mexico (Goldberg et al. 1995, 1996). 
This is also the 1st report of O. macallisteri 
fi'om a teiid lizard, although unidentified species 
of Oochoristica ha\ e been reported from Cne- 
midophorus dixoni, C. gularis, and C. tesselatus 
(McAllister 1990a, 1990d, McAllister, Cordes, 
and Walker 1991). In Arizona, Benes (1985) re- 
ported Oochoristica fi'om Cnemidophorus tigris, 
Coleonyx variegatus, Phrynosoma solare, Scelo- 
porus magister, and Via stansburiana, but did 
not identify the species. 

Abbreviata terrapenis is a heteroxenous 
physalopterid helminth with an indirect life 
e>Tle involving an insect intermediate host 
(Anderson 1992). Echternacht (1967) reported 
that termites are the major dietaty component 
for C. sonorae and C. tigris from the Santa Rita 
Mountains, Pima County, Arizona, represent- 
ing o\^er 90% of all pre)^ organisms consumed. 
Mitchell (1979) reported a predominance of 
termites in the diets of C. sonorae and C. tigris 
in Coehise Count), southeastern Arizona. Vitt 
and Ohmart (1977) similarly found that ter- 
mites compose 76% of the diet of C. tigris 
li\ing along the Colorado River in western 
Arizona. Pianka (1970) reported that, while 
southern C. tigris populations eat large quanti- 
ties of termites, northern populations (Idaho, 
Nevada, Utah) utilize other food t\pes and 
consume few tennites. If termites sen^e as inter- 
mediate hosts for Abbreviata terrapenis, low 
frequencies of these insects in the diets of C. 
tigris from northern populations might account 
for the absence of A. terrapenis in the studies 
of these populations by Crundmann (1959), 
Babero and Matthias (1967), and Lyon (1986). 
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Tablp: 2. Reports of Oochorisiica hivitcIlohaUi, Phanjn^odou warncri, and Thulmmica cncmulophorus from teiid lizards. 



Helminth 


Host 


Localit}' 


l^rcA’alence 


Reference 


Oochoristica 










hivitellohata 


Cnonidophorus 










hurii 


Arizona 


1/57 (2%) 


Cioldherg and Biirse\ 1989 




C. dixotii 


Texas 


9/58 (16%) 


McAllister, Cordes, and Whlkaa’ 1991 




C. exsanguis 


New Mexico, Te.xas 


7/87 (8%.) 


.McAllister 1990c 




C. jlagcUic audits 


New Mexico 


5/23 (22%) 


McAllister 1992 




C. gularis 


New Mexico, Texas 


3/289 (1%) 


McAllister J990d 






Texas 


1/83(1%) 


McAllister et al. 1995 




C. Jujpcrijthrns 


California 


5/104 (5%) 


Bostic 1965 




C. inornafus 


Arizona 


10/78 (13%) 


Coldbergand Bursc'v 1990 




C. ncomcxicanus 


New Mexico, Texas 


7/61 (11%) 


McAllister 1990b 




C. scxiincatus 


Kansas 


91/144 (63%) 


Loewen 1940 






Nebraska 


3/3 (100%) 


Brooks and Ma> es 1976 








2/64 (3%.) 


Shoop and Jano \7 1978 






South 14akota 


13/23 (57%) 


Dyer 1971 




C. sonorac 


Arizona 


1/16 (6%) 


McAllister 1992 




C. tcssclatus 


Texas 


3/27(11%) 


McAllister 1990a 




C. tigris 


California 


13/49 (27%) 


Telford 1970 






Idaho 


13/32(41%) 


Lyon 1986 






.Nevada 


5/97 (5%) 


Babero and Matthias 1967 






Utah 


5/7 (71%) 


Grundmann 1959 




C. uniparens 


Arizona 


8/31 (26%) 


Goldberg and Bursey 1990 




C. relax 


Colorado 


m)t slated 


Douglas 1966 






iNew Mexico 


2/37 (5%) 


McAllister 1992 


Phurijngodon 










warncri 


C. exsanguis 


New .Mexico, Texas 


10/87 (11%) 


McAllister 1990c 




C. gularis 


OkkJjoma, Texas, Mexico 69/289 (24%) 


McAllister 1990d 






Texas 


2/83 (2%) 


McAllister et al. 1995 




C. inornafus 


Arizona 


18/78 (23%) 


Goldberg and Burse\ 1990 






Te.xas 


not stated 


Specian and Ubelaker 1974a 




C. larcdocnsis 


Texas 


5/22 (23%) 


McAllister et al. 1986 




C. ncomcxicanus 


New .Mexico, Te.xas 


2/61 (3%) 


McAllister 1990b 




C. scxiincatus 


Texas 


2/4 (50%) 


Hanvood 1932 






South Dakota 


19/23 (83%) 


Dyer 1971 






Arkansas 


15/51 (29%) 


McAllister, Trauth, and Conn 1991 




C. tcssclatus 


Texas 


4/27 (15%) 


McAllister 1990a 




C. tigris 


Utah 


5/7 (71%) 


Grundmann 1959 






Arizona, Ne\ada 


63/100 (63%) 


Babero and Matthias 1967 


Thuhunaca 










cncniidophorus 


C. tigris 


Nevada 


9/87 (10%) 


Babero and .Matthias 1967 




C. hurfi 


Arizona 


2/57 (4%) 


Goldberg and Bursey 1989 




C. scxiincatus 


Arkansas 


3/51 (6%) 


McAllister, Trauth, and Conn 1991 



It has been shown that Skrjabinoptera plinjno- 
soma, also a member of the Physalopteridae 
and a eommon parasite of Fhnjnosoma spp., is 
dependent upon ants (Pogonoimjnnex sp.) as 
intermediate hosts (Lee 1957). The possibility 
that termites may sene as intermediate hosts 
of A. terropenis needs to be investigated. Siieh 
information would be helpful in determining 
distribution patterns of A. terrapeim. 
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Appendix 

Museum Accession Numbers 

University of Arizona 

Cneuiidophorus sonorae {N = 21 [all females]) Sahino 
Canyon (883 m elevation, 32°20'N, 110°49'\V), Santa Cata- 
lina Mountains, Pima County, Arizona, collected 1953 
(UAZ 4810-12, 4861), 1960 (10903, 10971), 1961 (11034), 
1964 (15252, 152.58, 15471, 15.541, 15708), 1967-1969 



(20666-67, 20677, 20681, 20687, 29637, 30087, .30090, 
.30682). 

Natural History Miiseiiin of Los Angeles County 

Cnemidophorus O’gm {N — 77 [27 females, 50 m; .lc.,s]) 
foothills Santa Catalina Mountains (822 m chnation, 
32°20'N, 110'’07A\0, Pima County, Arizona, collected 1962 
(LACM 14.3.588), 1963 (LACM' 143.587, 14.3.589), 1964 
(LACM 14.3.590-9.3), 1966 (D\CM 143586, 14.3.594-6.34), 
1969 (LACM 14.3.558-8.5); {N = 5 [1 female, 4 males]) 
Avra Valley (457 m elevation, 32°20'N, 111°20'\\'), Pima 
County, collected 1964 {LACM 1436.5-69). 

U.S. National Parasite Collection 

Cuemidophorns souorae: Oochoristica bivitellobata, 
86861; Oochoristica macallisteri, 86862; Abbreviata ter- 
rapeuis, 86863; Plianjngodon tcarneri, 86864; Thnbunaea 
CH cm idopi lorns, 86865 . 

Cnemidophorus tigris: Oochoristica bivitellobata, 86866; 
Abbreviata terrapenis, 86867; Pharyngodon icanieri, 86868; 
Centrorhynchus sp. (cystacanth), 86869. 



